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Defining Curves

Cross Sections

_ Spine Curves
TBLR
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Cross Section Sides

Each XSec has two sides
where you can control each spine’s
angle, strength, & curvature.
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Direction of Derivative
Vector ‘Out of Plane’

Angle = -30°
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Direction of Derivative
\
Vector ‘In Plane’

Slew = -30°
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Strength

Strength = 0
0.5
Scaled
Magnitude of
Derivative Vector 1.0
2.0
/
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Curvature

Magnitude of x/
curvature vector = 3.0
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Spine promotes order E
to match what you specify

2 Points >
2 Slopes A
2 Curvature
2nd
Up to 5" order !
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3rd
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Continuity

Continuity can be
enforced across
an XSec.

Continuity can also

be an unenforced choice.

CO — Line continuous

C1 — Derivative direction
& magnitude

C2 - Curvature

CO
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C2
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Interesting Behavior

What happens when C1 is
enforced, but no slopes are
specified?

One curve 2" order
One curve 1st order C1 /\‘
Which is which?
‘Someday’ we will add

ability to limit order of a
segment.

Math ready,
GUI uncertain.



Cross Section Definition
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« Skinning defined at cross sections Gen| XForm | Sub| Design| Skinning | Xsec|
— ' [ ' Cross Secti
Cross sect!on t;l/pe (C|r.cle, eII!pse, etc.) « <« T 5
— Cross section size (height, width) ([ mset | [ cut ][ copy |[ Paste |
— Cross section shape (various parameters) NumU  f——| G
. " X | 0§ <0.25000 | 7.50000
- CrOSS SeCtlon pOSItIOﬂ (X, y, Z) Y E: 1: 30_00000 ’0_00000
— Cross section orientation (Rotate x, vy, z) —z A | u ' sj0.00000 <I’°'°°°°°
RotX [} ; 0.00000
— Spin currently disabled RotY |5t 0 <0.00000
Rotz > 0} <0.00000
spin |5 1} <0.00000
Choose Type: Show
Height > 1§ <42.50000
Width  [>} 1} <3.00000




TBLR Spine Control
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- Skinning defined at cross sections Gen| XForm| Sub | Design| Skinning | Xsec|
— Many options of varying complexity —— 3n°’°°’-'*°°"°"
— Four spine curves (TBLR) — Top Side
Enforce [ CO | & |  Set] = set]
Top —>d == 000 [ | Angle (] e Jrmem <4 0.00

e Slew o | e < 0.00
S < 1.00 Strength = f——x 1.00
e 000 [ | Curvature | [ | e | 000

Enforce [CO | 3 | Set = | Set

e | == < 0.00 Angle o | 000
e | e < 0.00 Slew o | 000
Sten | e < 1.00 Strength Sten | < 1.00
e | Jm < 0.00 Curvature o | 000

~ T v
Enforce [CO | 3 | Set = | Set

e | Jm < 0.00 Angle e | o < 0.00
—— 000 Slew — | p— 000
o | f— 0 Strength Sen | frmmm < 1.00
e | J== < 0.00 Curvature e | == < 0.00

lenske  [un
Enforce [CO | 3 | Set = | Set

e | == < 0.00 Angle o | 000
e | e < 0.00 Slew o | 000
Sten | e < 1.00 Strength Sten | < 1.00
e | Jm < 0.00 Curvature o | 000

Right —s_

Bottom ~_|

\l

Left — |




Symmetrical Spine Specification
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- Skinning defined at cross sections Gen| XForm| Sub| Design| Skinning| Xsec|
— Many options of varying complexity

— Symmetrical specification Symm
* AllSym (T=B=L=R)  controls §
- T/B Sym (T=B)
+ R/L Sym (R=L)

e — 00
— Does not mean symmetrical result !!! . B—I—J o0
« Symmetrical XSec? S = 0.00
+ Position / Rotation of XSec? Enforce [CO | 2 | Set

« Neighboring XSec & Skinning? Zﬁﬂ:i -
>|_ﬂ—< 1.00
>|—l}—< 0.00

Enforce [CO | 2 | Set Set

e | == < 0.00 Angle o | 000
e | == 0.00 Slew o f— 000
Sten | e < 1.00 Strength Sten | < 1.00
e | == < 0.00 Curvature o p— 000




Before/After Control
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« Skinning defined at cross sections Gen| XForm| Sub| Design| Skinning | Xsec|
— Many options of varying complexity | Ll R L
— Each XSec has two sides

e | e < 000 e | == < 0.00
o | p— 100 Sen | frmmm < 1.00
e | o < 000 e | == < 0.00

Enforce | CO | 2 |
e | == < 0.00
e | e < 0.00
Sten | e < 1.00
e | Jm < 0.00

Enforce | CO | 3 |
e | Jm < 0.00
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Before After

o | 000
Semm | == 0.00
Sten | < 1.00
o | 000

T/B Sym

e | o < 0.00
e | == < 0.00
Sen | frmmm < 1.00
e | == < 0.00

Strength
Curvature

Before

Angle
Slew
Strength

After

Enforce | CO | 2 |
e | == < 0.00
e | e < 0.00
Sten | e < 1.00
e | Jm < 0.00

S| == f 0.00
o | 000
Sten | < 1.00
o | 000

Strength
Curvature




Continuity Control

e OO0
C Fuselage )

Enforce Continuity

Good to enforce a smooth surface when you don’t
want to specify angles & strength.

Can be confusing if used with angles & strength.

v

Genl XForm| Subl Deslgn| SKInnlng| XSOC'

<< | < | 2

Angle (] e Jrmem <4 0.00
e | J== < 0.00 Slew e | == < 0.00
o | f— 0 Strength Sen | frmmm < 1.00
o | 000 [] Curvature | [ ] e | jm= < 0.00

Right Side
Enforce [CO |2 | Set = | Set

e | == < 0.00 Angle o | 000
e | e < 0.00 Slew o | 000
Sten | e < 1.00 Strength Sten | < 1.00
e | Jm < 0.00 Curvature o | 000
 Botomsde  [iiun
Enforce [CO |2 | Set = | Set
e | Jm < 0.00 Angle e | o < 0.00
e | J== < 0.00 Slew e | == < 0.00
o | f— 0 Strength Sen | frmmm < 1.00
e | J== < 0.00 Curvature e | == < 0.00

TR
Enforce [CO |2 | Set = | Set

e | == < 0.00 Angle o | 000
e | e < 0.00 Slew o | 000
Sten | e < 1.00 Strength Sten | < 1.00
e | Jm < 0.00 Curvature o | 000




Choice in Control
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« Choose to set parameters Gen| XForm| Sub| Design | Skinning| Xsec|
N fira : i
Will find ‘natural’ value if not set o T B R <

— Angle, Slew, Strength set together

Set one, you set them all.

Top Side “Aisym
Enforce [ C0 | < |

o | = 000 f ] || Angle (] }}=—1< 0.00
e | == < 0.00 Slew i}j=—< 0.00
>|_ﬂ_ - l]— < 1.00

T0 B (] Rurvature |l [ lf—< 0.00

Enforce [CO |2 | Set = | Set

e | == < 0.00 Angle o | 000
e | e < 0.00 Slew o | 000
Sten | e < 1.00 Strength Sten | < 1.00
e | Jm < 0.00 Curvature o | 000

 Botomsie  [Riiun
Enforce [CO |2 | Set = | Set

e | Jm < 0.00 Angle e | o < 0.00
e | J== < 0.00 Slew e | == < 0.00
o | f— 0 Strength Sen | frmmm < 1.00
e | J== < 0.00 Curvature e | == < 0.00

lenske  [un
Enforce [CO |2 | Set = | Set

e | == < 0.00 Angle o | 000
e | e < 0.00 Slew o | 000
Sten | e < 1.00 Strength Sten | < 1.00
e | Jm < 0.00 Curvature o | 000

Choose to Set ——




Choose to Set Equal
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Genl XForm| Subl Deslgn| SKInnlng| XSOC'

<< | < | 2 o2 1 > |

Choose to set parameters equal

— Similar to continuity, but just a helper.

Choose to set =

=

| AlSym |
Enforce [CO [ 2 | Set "
e | = 4 0,00 (] (W) > == 0.00
—— 000 — | p— 000
o | f— 100 o | f— 00
>) 0.00 (W) >} =< 0.00

Enforce | CO | 2 |
e | == < 0.00 Angle o | 000

e | e < 0.00 Slew o | 000
Sten | e < 1.00 Strength Sten | < 1.00
e | Jm < 0.00 Curvature o | 000

Bottom Side I T/B Sym |

Enforce [CO |2 | Set = | Set
—— 000 Angle — p— 000

o f— 000 Slew o f— 000
o | f— 100 Strength o | f— 00
—— 000 Curvature — p— 000

 lensds  [winum
Enforce [CO |2 | Set = | Set
e | == < 0.00 Angle o | 000

e | e < 0.00 Slew o | 000
Sten | e < 1.00 Strength Sten | < 1.00

e | Jm < 0.00 Curvature o | 000




Limitations
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« Choices currently apply to entire XSec Gen | XForm| Sub| Design| Skinning | Xsec |
— If you choose to enforce continuity...
...you MUST enforce it TBLR.

— If you choose to set a value...
...you MUST set it TBLR.

— If you choose to set angle, slew, strength...
...you MUST set all three.

S—— 000
e | p— 0
e et

Enforce [CO | 2 | Set = | Set

e | == < 0.00 Angle o | 000
e | e < 0.00 Slew o | 000
Sten | e < 1.00 Strength Sten | < 1.00
e | Jm < 0.00 Curvature o | 000

Bottom Side I T/B Sym |
Enforce [CO | 3 | Set = | Set
o | 000 Angle o | 000

« GUI Ready for change. Sl =5 0.00 Siew S—j1— & 0.00
o | f— 0 Strength o | p— 0

- Parameters ready for change. s—[[F—< 000 (] Curvature S = < 0.00

« File format ready for change. RIL Sym |
Enforce [CO | 2 | Set = | Set

e | == < 0.00 Angle o | 000
e | e < 0.00 Slew o | 000
Sten | e < 1.00 Strength Sten | < 1.00
e | Jm < 0.00 Curvature o | 000

— Plan to relax this requirement
« Someday (3.7)




Default Settings
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Genl XForm| Subl Deslgn| SKInnlng| XSOC'

<< | < | 2 1 > |

*  Matches v2’'s FUSE2
— Angles equal at section
— Independent before/after strengths

v3 strength = 3 times v2 strength. = _] = | Set|
— T/B and R/L Symmetry selected E_igggﬁ — 2 ;*:i; 000
— No set curvature or continuity enforcement Eﬁié o é%o . 3';'—'i§ 50

Right Side

Enforce [CO | 3 |  Set = | Set

S| =—<000 v Angle || v =—]pF—- 000
Som | = 0.00 |v|  Slew [ | V| e | fm < 0.00
S | < 100 v/ Strength | | v| >l | fm———< 1.00
Slemms | == 0.00 Curvature o p— 000
Enforce [CO |2 | Set = | Set

e Jm= < 0.00 [v|  Angle |[v] (V] S|} jm== < 0.00
e | fm== < 0.00 [v|  Slew Ve — 000
Sla||fmm—=< 1.00 |[v| Strength Vol — 0
e | J== < 0.00 Curvature e | == < 0.00
Enforce [CO |2 | Set = | Set

S | =< 0.00 [v] Angle (V] [v] e ] fm= 0.00
S | =< 0.00 [v|] Slew V| Semmms | fr= < 0.00
S=||f=———s 1.00 [v| Strength Vo | f—
e | Jm < 0.00 Curvature o | 000




Practice Session

« Skinning Fuselage
— Start simple
— Less is more
— Add controls one at a time
— Play with values




